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In the Claims: 



1 . (Previously Presented) A liquid crystal display comprising: 

a liquid crystal panel including a plurality of pixels including switching elements, a 
plurality of gate lines for transmitting gate signals to the switching elements, and a plurality of 
data lines for transmitting data voltages to the pixels; 

a data driver including a plurality of data driving ICs connected to respective sets of the 
data lines, receiving image data, and applying the data voltages corresponding to the image data 
to the data lines; and 

a gate driver applying the gate signals to the gate lines, 

wherein the data driving ICs are supplied with a reference voltage, a ground voltage and 
a supply voltage and voltage levels of the image data swing with respect to the reference voltage 
lower than the supply voltage. 

2. (Original) The liquid crystal display of claim 1, wherein the data driving ICs are 
mounted on the liquid crystal panel. 

3. (Original) The liquid crystal display of claim 3, wherein the image data received by 
the data driver are first inputted into at least one of the data driving ICs and shifted to other data 
driving ICs. 

4. (Original) The liquid crystal display of claim 3, wherein the data driving ICs include 
first and second sets of data driving ICs and the image data include first and second image data 
to be inputted into the first and the second sets of data driving ICs, respectively. 

5. (Original) The liquid crystal display of claim 4, wherein each of the first and the 
second sets of data driving ICs includes one data driving IC receiving the image data from an 
external device. 

6. (Original) The liquid crystal display of claim 5, wherein the image data for a data 
driving IC farther from the one data driving IC receiving the image data from the external device 
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precede the image data for a data driving IC closer to the one data driving IC receiving the image 
data from the external device. 

7. (Original) The liquid crystal display of claim 1, fiirther comprising a voltage 
generator for generating the reference voltage to be provided for the data driver and for 
generating voltages required for the gate signals to be provided for the gate driver. 

8. (Original) The liquid crystal display of claim 7, wherein the voltage generator 
generates a plurality of gray voltages to be supplied to the data driver and to be selected as the 
data voltages. 

9. (Original) The liquid crystal display of claim 1, wherein the reference voltage is 
inputted to the data driving ICs simultaneously. 

10. (Original) The liquid crystal display of claim 1, wherein a signal line for 
transmitting the reference voltage is provided on the liquid crystal panel. 

1 1 . (Original) The liquid crystal display of claim 1, wherein the image data have a 
voltage swing level lower than a voltage swing level of a signal transmitted in TTL/CMOS 
(transistor-transistor logic / complementary metal oxide semiconductor) transmission. 

12. (Original) The liquid crystal display of claim 1, wherein the gate driver includes a 
plurality of gate driving ICs connected to respective sets of gate lines. 

13. (Previously Presented) A method of driving a liquid crystal display including a 
liquid crystal panel having a plurality of pixels, a plurality of gate lines, and a plurality of data 
lines, a data driver including a plurality of data driving ICs for supplying data voltages to the 
data lines, and a gate driver for supplying gate signals to the gate lines, the method comprising: 

inputting the image data to at least one of the data driving ICs; and 
shifting the image data to the data driving ICs, 
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wherein the data driving ICs are supplied with a reference voltage^ a ground voltage and a 
supply voltage and voltage levels of the image data swing with respect to the reference voltage 
lower than the supply voltage. 

14. (Original) The method of claim 13, wherein the shift direction of the image data is 

two. 

15. (Original) The method of claim 13, wherein the image data has a voltage swing level 
lower than a voltage swing level of a signal transmitted in TTL/CMOS (transistor-transistor 
logic/complementary metal oxide semiconductor) transmission. 

16. (Original) The method of claim 13, wherein the reference voltage is simultaneously 
inputted to the data driving ICs. 
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REMARKS 



Claims 1-16 were pending when last examined, all of which stand rejected. Applicant 
requests reconsideration and allowance of all the pending claims based on the arguments set 
forth below. 

Claim Rejections - 35 USC §103 

Claims 1-16 are rejected under 35 USC 103(a) as being unpatentable over U.S. Patent 
Application Publication 2003/0043100 to Moon ("Moon"). 

Independent Claim 1 is patentable over Moon at least because it recites that "... the data 
driving ICs are supplied with a reference voltage, a ground voltage and a supply voltage and 
voltage levels of the image data swing with respect to the reference voltage lower than the supply 
voltage." 

Page 3 of the Office Action of November 28, 2006 ("the Office Action") admits that 
Moon is silent as to the data driving ICs being supplied with a reference voltage. However, the 
Office Action goes on to state that "Moon obviously provides for said reference voltage in view 
of voltage generator 6 providing gray voltage" and that "Said reference voltage would have been 
obvious to the skilled artisan in view of Moon' teaching of a first and second low voltage 
differential signals (LVDS) or reduced swing differential signals (RSDS)...." Applicants 
respectfully submit that the rejection is based on a misunderstanding as to the function of the 
"reference voltage" in the subject application, which is different from the function of what is 
referred to as the "reference voltage" in Moon. 

Moon's "reference voltage" corresponds to the "common voltage" in the subject 
application. In paragraph [0031], Moon states that "The ... Von Voff Vcom generator 4 
generates . . . Vcom voltage as a reference voltage for the TFTs." This Vcom voltage, which is 
used to create an electric field in the liquid crystal layer and indicate the voltage level applied to 
a pixel in conjunction with the data voltage, is referred to as the "common voltage" in the subject 
application. For example, page 5, lines 20-22 of the application states, "The LC capacitor Clc is 
supplied with a data voltage and a common voltage . . . ." The function of the common voltage is 
well known in the art of liquid crystal displays. 
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The Office Action indicates that there is a reference voltage supplied by the voltage 
generator 6. However, the reference voltage that would be generated by the gray voltage 
generator is a voltage that is used to determine the polarity of the data signal that is applied to the 
pixel; namely, this is the "reference voltage" referred to in Moon, which is called the "common 
voltage" in the application. Page 3 of the Office Action describes what is claimed to be LVDS 
and RSDS but which is probably closer to a method of determining the polarity of a data signal 
using Vcom. For example, LVDS is a differential signaling system that encodes information 
based on different voltages transmitted between two wires with a resistor between them, and 
does not fit the description on page 3 of the Office Action. Thus, what the Examiner understood 
to be the "reference voltage" is in fact the reference voltage in Moon's paragraph [003 1], or the 
"common voltage" in the subject application. 

The subject application describes a method of transmitting data from the signal controller 
40 to the data driving IC 20 in an efficient manner. The improved efficiency claimed in the 
application stems at least in part from the ability to determine the voltage levels of red, green, 
and blue image data by using the same reference voltage. The "reference voltage" of the 
invention is thus used to determine the magnitude and polarity of the image data for the red, 
green, and blue data, or multiple data. By avoiding the need to use separate reference voltages 
for red, green, and blue data, the transmission efficiency is improved. There is no teaching or 
suggestion in Moon to use the same reference voltage for different colored image data. Hence, 
there is nothing in Moon that corresponds to the "reference voltage" recited in Claim 1. 

Furthermore, the Office Action fails to address why the reference voltage in Moon would 
be "lower than the supply voltage" as recited in Claim 1 . As the reference voltage being lower 
than the supply voltage is a limitation of Claim 1, failure to address this limitation is a failure to 
establish the prima facie case of obviousness. 

Dependent Claims 2-12 depend from Claim 1 and are therefore patentable over Moon for 
at least the same reasons as Claim 1. 

Dependent Claim 9 is patentable over Moon for the additional reason that it recites that 
"the reference voltage is inputted to the data driving ICs simultaneously." Moon, which is silent 
about providing the reference voltage to the data driving ICs, does not disclose or suggest that 
the reference voltage is provided simultaneously to the data driving ICs. Although the Office 
Action pointed to Moon's paragraphs 39-40 as disclosing the elements of Claim 9, the cited 
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paragraphs only discuss supplying the shift direction selecting signal. Moon supplies data 
signals concurrently from both sides of its plurality of driving ICs. Thus, its data signals may be 
supplied to more than one the data driving IC simultaneously. However, this does not 
automatically mean that the reference voltage is inputted to the data driving ICs simultaneously. 

Independent Claim 13 is patentable over Moon at least because it recites that ". . . the data 
driving ICs are supplied with a reference voltage, a ground voltage and a supply voltage and 
voltage levels of the image data swing with respect to the reference voltage As explained 
above with respect to Claim 1, Moon does not teach or suggest supplying a reference voltage to 
its data driving ICs. The "reference voltage" the Office Action describes on page 3 in fact 
corresponds to the "common voltage" of the application. 

Independent Claim 13 is also patentable over Moon because it recites that the reference 
voltage is "lower than the supply voltage." This is not taught or suggested by Moon, as 
explained above in reference to Claim 1 . The Office Action fails to address why the reference 
voltage being lower than the supply voltage would be obvious, and thus fails to establish a prima 
facie case of obviousness. 

Claims 14-16 depend from Claim 13 and are thus patentable over Moon for the same 
reasons as Claim 13. 

Dependent Claim 16 is patentable over Moon for the additional reason that it recites that 
"the reference voltage is simultaneously inputted to the data driving ICs." As explained above in 
reference to Claim 9, Moon, at best, suggests that its data signals are inputted to the data driving 
ICs simultaneously. This does not mean, however, that the reference voltage is automatically 
inputted simultaneously to the data driving ICs. 

For the foregoing reasons, Claims 1-16 are now in condition for allowance. 
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Please call the undersigned attorney at (408) 392-9250 if a telephone conversation would 
expedite the closing of prosecution for this case. 



Respectfully Submitted, 



•f iu~ Kieun "Jenny" Sung 
Reg. No. 48,639 
Attorney for Assignee 



MacPherson Kwok Chen & Heid LLP 
2033 Gateway Place, Ste. 400 
San Jose, C A 95110 
Tel: (408) 392-9250 
Fax: (408) 392-9262 
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